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Abstract 
The purpose of this study was to determine the factors correlated to the learning engagement in 
Mathematics of the Grade 10 Science, Technology and Engineering (STE) Students. To determine 
the learning engagement, the researcher utilized the descriptive-correlational method of research 
using the modified Mathematics Classroom Engagement Scale developed by Qi-Ping Kong, Ngai-
Ying Wong, and Chi-Chung Lam administered to the 35 Grade 10 STE students.Statistical tools such 
as the mean, standard deviation, and Pearson r were used to answer the problems of the study. 
Results show that the level of cognitive and affective learning engagement in mathematics of the 
students was high while their behavioral engagement was only average.Results also reflected that 
none of the factors is significantly correlated to the cognitive engagement of the students in 
Mathematics. However, students’ attitude towards mathematics and their self-efficacy in the subject 
aresignificantly and moderately correlated to their affective engagement.Moreover, study habits, 
self-esteem, attitude towards mathematics, self-efficacy, and teachers’ competence are significantly 
and moderately correlated to the students’ behavioral engagement. On the other hand, all factors 
except the physical learning environment are significantly correlated to the overall learning 
engagement in mathematics of the students.The study concluded that the STE students are engaged 
cognitively and affectively in their mathematics class. Likewise, it is concluded that students who 
have better study habits, higher self-esteem and self-efficacy, more favorable attitude towards 
mathematics, and those who have competent teachers have high learning engagement in 
mathematics.  




Student engagement is crucial for learning.In a subject dreaded by some students, it is 
challenging for teachers to engage their students in the class. In mathematics, Marpa (2016) 
argues that students are mathematically capable, yet disinterested and disengaged from the 
subject, perceiving it to be boring, irrelevant and difficult. Lack of ability is not the reason 
students are not participating in mathematics as a subject. According to several national and 
international studies, students appear to be capable and performing relatively well in knowledge 
and skills areas (ACER, 2008; Thompson & Fleming, 2004; OECD, 2006). However, they do 
not engage themselves well in mathematics. In a study of 6,000 eighth-grade students 
nationwide, Finn (1992) found that high levels of engagement led to academic achievement. In 
addition, engagement in school was found to be “a critical predictor of mathematics achievement 
for high school students” (Akey, 2006, p. 31). 
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In this regard, due to the researcher’s desire to engage students in mathematics, this study 
was conducted to investigate the factors that are correlated to the learning engagement in 
mathematics of the Grade 10 STE students. According to Yair (2000), a multitude of factors all 
combine to impact on students’ overall engagement in mathematics.In this study, the researcher 
looks into how the Grade 10 STE students’ study habits, self-esteem, attitude towards 
mathematics, self-efficacy, teachers’ competence, and physical learning environment affect 




The main purpose of this study was to determine the factors correlated to the learning 
engagement in Mathematics of the Grade 10 STE students of Moonwalk National High School. 
Specifically, the study sought answers to the following questions. 
 
1. What is the level of the learning engagement in mathematics of the Grade 10 STE students in 
terms of the three domains: 
a. Cognitive engagement; 
b. Affective engagement; and 
c. Behavioral engagement. 
2. Is there a significant correlation between the related factors listed below and the learning 
engagement in mathematics of the Grade 10 STE students? 
a. Study Habits 
b. Self-Esteem 
c. Attitude towards Mathematics 
d. Mathematics Self-Efficacy 
e. Teachers’ Teaching Competence 




This study is anchored on the concepts related to students’ learning engagement in 
mathematics and the factors influencing it.  
According to Fredricks, Blumenfeld, and Paris (2004) student engagement has an extensive 
research base and is shown to be a highly complex and multi-faceted construct. Researchers, 
psychologists and educators differ in opinions of what constitutes engagement, how the construct 
can be measured and what factors combine to result in engagement. However, in this study, the 
researcher acknowledges the concept proposed by researchers on engagement which identifies 
three common dimensions namely behavioral engagement, affective engagement, and cognitive 
engagement.  
Behavioral Engagement is involvement in academic and social or extra-curricular activities 
(Hughes, Luo, Kwok, &Loyd, 2008). Under this are three components: (1) Behavior related to 
learning which is “effort persistence, concentration, attention, asking questions, and contributing 
to class discussions”, (2) Compliance, which is shown in abiding by school rules and regulations, 
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as well as misbehavior i.e. cutting class, frequent absences etc. (3) Participation in 
extracurricular activities.  
Affective Engagement on the other hand involves positive and negative reactions to people 
and activities at school (Hughes, Luo, Kwok and Loyd, 2008). In other words, it is also the 
student’s feelings about school and to the degree to which they care about their school; 
belongingness, safety, comfort and pride in the institution; relationships with teachers and 
peers”. 
Cognitive Engagement is associated with how much the student invests in his education and 
how much he motivates himself. This also includes the significance of academics to the student 
as well as getting good grades and the ability to finish tasks while going beyond what is 
expected. The three dimensions helps in the complete understanding “student’s relationships to 
their school” (Sciarra&Seirup, 2008).  
Likewise factors that may influence learning engagement in mathematics of the Grade 10 
STE students are determined. These are related factors such as study habits, self-esteem, attitude 
towards mathematics, self-efficacy, teacher’s competence, and physical learning environment. 





















The descriptive-correlational method of research was utilized in this study. The participants 
of the study were the 35 Grade 10 STE students of Moonwalk National High School enrolled 
during the academic year 2018-2019. To gather data, the researcher utilized seven sets of 
questionnaires. The four sets were personally developed by the researcher and were subjected to 
reliability and validity testing. These are: (1) the study habits scale, (2) the attitude towards 
mathematics scale, (3) the mathematics teachers’ teaching competencies scale, and (4) the 




 Study Habits 
 Self-Esteem 
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Environment 
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byMaria Nicolaidu and George Philippou and was adopted and modified by the researcher while 
the Rosenberg Self-Esteem Scale was developed by Rosenberg (1965).The seventh set was a 
mathematics classroom engagement scale developed by Qi-Ping Kong, Ngai-Ying Wong and 
Chi-Chung Lam and was modified by the researcher to suit to the present purpose of the study. 
Each of the six researcher-madequestionnaires consisted of 10 items. However, the mathematics 
classroom engagement scale consisted of 56 items from which 20 items composed the first 
domain (cognitive engagement), 22 items composed the second domain (affective engagement), 
and 14 items composed the third domain (behavioral engagement). To answer questions posed in 
this study, descriptive and inferential statistics such as mean, standard deviation, and Pearson 
Product Moment of Correlation Coefficient were used. 
 
RESULTS AND DISCUSSION 
Learning Engagement in Mathematics of Grade 10 STE Students 
 Table 1 reflects that the level of the learning engagement in mathematics of the Grade 10 
STE students is high (M=2.31, SD=0.25). Similarly, they have high levels of cognitive (M=2.33, 
SD=0.17) and affective engagement (M=2.45, SD=0.35). However, the level of the students’ 
behavioral engagement is only average (M=2.15, SD=0.25). These results suggest that the 
students are engaged cognitively and affectively in mathematics. On the contrary, they are not 
engaged behaviorally compared to their engagement cognitively and affectively.According to 
Fielding-Wells, Jill& Katie(2008) engagement is exceptionally important, for without 
engagement students have limited opportunity to take part in the curriculum, however, increased 
engagement of itself may increase the numbers of students continuing with mathematics; yet if 
they are conceptually unchallenged, the purpose of increased student numbers is voided. 
Likewise, Marks (2000) as cited by Marpa (2016) contends that engagement in mathematics is 
crucial in the classroom. Students who are engaged with school are more likely to learn, find the 
experience rewarding and to continue with higher education. Engagement in the classroom also 
contributes to students’ social and cognitive development as well as academic achievement 
(Finn, 1993 cited by Marpa, 2016). However, Sullivan, Mousley, &Zevenbergen, 2005 contend 
that disengagement in mathematics leads to reducing the range of higher education courses 
available to students in addition to limiting their capacity to understand life experiences through 
a mathematical perspective. 
Table 1 
Level of Learning Engagement in Mathematics of Grade 10 STE Students 
 
Domains Mean SD Interpretation 
Cognitive Engagement 2.33 0.17 High 
Affective Engagement 2.45 0.35 High 
Behavioral Engagement 2.15 0.42 Average 
Overall Mean 2.31 0.25 High 
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 Table 2 indicates that none of the factors is significantly correlated to the students’ 
cognitiveengagement. This is in contrast to the findings ofMarpa (2016) in terms of the 
mathematics teachers’ competence. He found that mathematics teachers’ competence 
significantly predicts students’ cognitive engagement. 
However, two factors have moderate positive significant correlation to students’ affective 
engagement.These are the students’ attitude towards mathematics [ r=0.58, N=35, ρ=0.001 ] and 
the students’ mathematics self-efficacy [ r=0.41, N=35, ρ=0.015 ]. This may mean that students 
who have positive attitude towards mathematics are engaged affectively in the subject. Similarly, 
students who have strong self-efficacy beliefs in mathematics are likely to engage affectively in 
the subject. According to Pajares (1994) as cited by Warwick (2008), self-efficacy is related to 
actual engagement with learning and therefore to outcome measures of learning. Consistently, 
Lindsey (2017) found that self-efficacy is positively correlated to student engagement. 
Undeniably, self-efficacy plays an important role in engaging students in class 
(Linnenbrink&Printrich, 2003). Meanwhile, considering attitude, Salim and Ayub (2017) also 
found that attitudes towards statistics were positively related to affective domain of engagement 
in mathematics statistics. They concluded in their study that attitudes are important for students 
to be engaged in mathematics statistics.However, Marpa (2016) found that students’ attitude 
towards mathematics did not significantly predict their affective engagement in the subject. 
On the other hand, among the six factors, five are found to have moderate positive significant 
correlation to the behavioral engagement. These factors are the students’ study habits [ r = 0.59, 
N = 35, ρ = 0.001 ], self-esteem [ r = 0.50, N = 35, ρ = 0.002 ], attitude towards mathematics [ r 
= 0.52, N = 35, ρ = 0.001 ], mathematics self-efficacy [ r = 0.52, N = 35, ρ = 0.001 ], and 
mathematics teachers’ level of competence [ r = 0.52, N = 35, ρ = 0.002 ].Results in this regard 
may mean that students who have better study habits, have higher self-esteem and self-efficacy, 
have more competent mathematics teachers, and those who have positive attitude towards 
mathematics are more engaged behaviorally in the subject. In terms of teachers’ competence, 
Marpa (2016) also found that it is a significant predictor of behavioral engagement of the 
students. The result is also consistent to that of Lindsey (2017) who found that self-efficacy has a 
positive significant correlation to the behavioral engagement in mathematics.Considering study 
habits, the result is consistent to that of Crede and Kuncel (2008) who found that students who 
have better study skills are expected to engage more consistently and effectively with learning 
resources and mathematical ideas. 
Similarly, all factors are significantly correlated to the overall learning engagement in 
mathematics except the physical learning environment.Many factors affect students’ engagement 
in mathematics. Some of these factors are cognitive: we might expect students with better prior 
performance or logical reasoning skills to perform better in assessments (Alcock, Bailey, Inglis& 
Docherty, 2014). Some factors involve individual behavioural characteristics: we might expect 
students who are more conscientious (Alcock, Attridge, Kenny &Inglis, 2014) or who have 
better study skills (Credé&Kuncel, 2008) to engage more consistently and effectively with 
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Table 2 
Summary of Correlation on Factors Related to the Learning Engagement in Mathematics of 
Grade 10 STE Students 
 
Variables N r ρ Interpretation 
Affective Engagement 





0.59 0.001 Significant 
Self-Esteem 0.50 0.002 Significant 
Attitude towards Mathematics 0.52 0.001 Significant 
Mathematics Self-Efficacy 0.52 0.001 Significant 
Mathematics Teachers’ Competence 0.51 0.002 Significant 
 
Overall Mathematics Learning Engagement 
Study Habits 
35 
0.40 0.017 Significant 
Self-Esteem 0.36 0.032 Significant 
Attitude towards Mathematics 0.59 0.000 Significant 
Mathematics Self-Efficacy 0.49 0.004 Significant 
Mathematics Teachers’ Competence 0.46 0.006 Significant 
 
CONCLUSIONS 
The study concludes that the Grade 10 STE students are highly engaged cognitively and 
affectively in mathematics. Furthermore it is concluded that study habits, self-esteem, attitude 
towards mathematics, mathematics self-efficacy, and teachers’ competence are significantly 
correlated to the students’ engagement in mathematics. However, none of these identified factors 
significantly correlate to the students’ cognitive engagement while two factors, namely attitude 
towards mathematics and mathematics self-efficacy are significantly correlated to their affective 
engagement. Finally, the study concludes that study habits, self-esteem, attitude towards 
mathematics, mathematics self-efficacy, and teachers’ competence are significantly correlated to 




In line with the conclusions of the study, the researcher recommends that students should 
develop positive attitude towards mathematics, strong self-efficacy in the subject, better study 
skills, and higher self-esteem. Several studies, including the present study, show that these 
factorssignificantly contribute to students’ mathematics engagement and achievement as well. 
Similarly, mathematics teachers are encouraged to develop high competencies in the subject 
matter taught. They should have mastery of the subject matter ahead of their students. Likewise, 
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they should provide various learning opportunitiesthat would motivate and stimulate students to 
be more engaged in mathematics. 
Finally, similar studies may be conducted utilizing variables and scope that are not 
undertaken in the present study. 
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